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(54) Optical pickup apparatus and optical pickup method 



(57) An optical pickup apparatus for reading/repro- 
ducing data on an optical recording medium, Includes a 
plurality of laser diodes configured to emit laser lights of 
different wavelengths respectively, a photodetection de- 
vice configured to detect each of the laser fights, a dif- 
fraction type optical device configured to transmit the 
each of the laser lights from the plurality of laser diodes 
to the optical recording medium, and to diffract the each 
of the laser lights from the optical recording medium to 
the photodetection device, and wherein the diffraction 
type optical device includes a plurality of reflecting type 



diffraction elements configured to reflect and diffract 
each laser light of a corresponding wavelength in the 
laser lights from the plurality of light diodes, to the pho- 
todetection device so that the photodetection device can 
detect the each laser light of the corresponding wave- 
length for monitor of the each of the laser lights, and a 
suppression setting device configured to set each of the 
plurality of reflecting type diffraction elements to sup- 
press to reflect a laser light other than the laser light of 
the corresponding wavelength to the photodetection de- 
vice. 



FIG. 1 
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[0001] The present invention relates to an optical 
"pickup^pparatus which 

ferent kinds of optical recording media by using selec- ■ 
lively laser lights of different wavelengths. 
[0002] In a pickup apparatus, a laser light from a laser 
diode is incident onto a signal recording surface of an 
optical recording medium by way of for example a holo- 
gram device, and a reflection light from the signal re- 
cording surface is detected by a photodetection device 
by way of the hologram device, and thereby recording/ 
reproducing is performed onto the optical recording me- 
dium such as DVD or CD. In this case, it is necessary 
to control so that the laser light can be an optimum level 
by monitoring an output level of the laser light in order 
to record/reproduce stably. 

[0003] Therefore, conventionally, as illustrated in Fig- 
ure 9, a photodetection device for monitor 8 is arranged 
on an optica! path in an optical pickup apparatus, and 
an output level of a laser light emitted from a laser diode 
1 is detected by a photodetection device for monitor 8 
and the control is performed on the basis of a detected 
value so that the laser light can be an optimum level. 
Numeral 3 is a hologram device and numeral 4 is a col- 
limator (ens. 

[0004] However, in this method, the photodetection 
device for monitor 8 other than a photodetection device 
for signal needs to be arranged, and the work such that 
the photodetection device for monitor 8 is arranged in a 
limited space is complicated and there is a problem in 
that a detection amount of the photodetection device for 
monitor 8 changes greatly by a gap of the arranged po- 
sition. 

[0005] In order to solve this problem, as Illustrated in 
Figure 10, a method for detecting the level of the laser 
light from the laser diode 1 is adopted such that a reflec- 
tion hologram 9 is formed on the hologram device 3, and 
the laser light from the laser diode 1 is reflected and dif- 
fracted by the reflection hologram 9 and is detected by 
a photodetection device 7. In this method, the photode- 
tection device for signal and the photodetection device 
for monitor can be formed on one plate, and the number 
of devices is reduced and further the photodetection de- 
vice is simply adjusted. 

[0006] In this case, when the laser lights of different 
wavelengths (635 nm or 650 nm, and 780 nm) from the 
laser diode 1 and a laser diode 2 are used, the laser light 
of 635 nm or 650 nm from the laser diode 1 and the laser 
light of 780 nm from the laser diode 2 pass the hologram 
device 3 as illustrated in Figure 11A, and a reflecting 
type diffraction element 1 0a which reflects the laser light 
of 635 nm or 650 nm and a reflecting type diffraction 
element 10b which reflects the laser light of 780 nm are 
formed. 

[0007] The each of the reflection light from the reflect- 
ing type diffraction element 10a and the reflection light 
from the reflecting type diffraction element 1 0b is guided 



_^ — to^nd detected on a photodetection element formonitor- 
7m formed in the photodetection device 7, and the but- 
_ put 'evels o f the laser l ights from the laser diodes, 1 and .. 
" "2 can be monitored respectively. 

s [0008] When the output levels of laser lights of the dif- 
ferent wavelengths described above are monitored, if 
interval between the laser diodes 1 and 2 are apart each 
other, the laser light emitted from a collimator lens 4 pro- 
ceeds in a slant direction, and is incident to an objective 

io lens slantingly, and thus aberration occurs in a spot 
formed on the optical recording medium 
[0009] Therefore, the interval between the laser di- 
odes 1 and 2 can be not so apart, and the overlapped 
portion each other in the emitted patterns from the laser 

is diodes 1 and 2 on the surface of the hologram device 3 
occurs as illustrated in Figure 11 A. Thus, for example, 
when the laser light 1 1s illuminated, the laser light of 635 
nm or 650 nm is emitted, however, the laser light is in- 
cident not only onto the reflecting type diffraction ele- 

*° ment 1 0a but also the reflecting type diffraction element 
10b as illustrated In Figure 11B. Numeral 25a is a dif- 
fraction light from the diffraction element 10a and nu- 
meral 25b is a diffraction light from the diffraction ele- 
ment 1 0b. 

& [0010] In this case, as illustrated in Figure 11 C, the 
reflection light from the reflecting type diffraction device 
1 0a forms a small spot 26a and focuses, and the output 
level of the laser light from the laser diode 1 can be de- 
tected. On the other hand, the reflection light from the 

so reflecting type diffraction element 1 0b becomes a large 
spot 26a before focusing on the photodetection device 
7, and is incident onto a photodetection element 27 oth- 
er than the photodetection element for monitor 7m and 
thereby a flare light occurs. As a result, it Is feared that 

35 the detection accuracy of the output level of the laser 
tight from the laser diode 1 is decreased. 
[0011] Accordingly, the present invention aims to pro- 
vide an optical pickup apparatus in which the number of 
devices is decreased and complicated adjustment is not 

40 necessary, andfurther output levels of laser lights of plu- 
ral wavelengths can be accurately monitored by sup- 
pressing the occurrence of a flare light. 
[0012] According to a preferred embodiment of the 
present invention, an optical pickup apparatus for read- 

45 ingfreproducing data on an optical recording medium, 
includes a plurality of laser diodes configured to emit 
laser lights of different wavelengths respectively, a pho- 
todetection device configured to detect each of the laser 
lights, a diffraction type optical device configured to 

so transmit the each of the laser lights from the plurality of 
laser diodes to the optical recording medium, and to dif- 
fract the each of the laser lights from the optical record- 
ing medium to the photodetection device; and wherein 
the diffraction type optical device includes a plurality of 

55 reflecting type diffraction elements configured to reflect 
and diffract each laser light of a co responding wave- 
length in the laser lights f rom the plurality of light diodes, 
to the photodetection device so that the photodetection 
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device can detect the each (ase r light of th e c orrespond- _^ 
Ihg wavelength for moriftor of the^^^fThelase7]ights"r 
and a suppression setting device configured to set each 
- of the plurality of reflecting type diffraction elements to* " — 
suppress to reflect a laser light other than the laser light s 
of the corresponding wavelength to the photodetection 
device. 

[0013] Further, the suppression setting device sets 
each of the plurality of reflecting type diffraction ele- 
ments to be arranging at a position such that only the 10 
laser light of the corresponding wavelength is diffracted. 
[0014] Further, the suppression setting device sets 
each of the plurality of reflecting type diffraction ele- 
ments to heighten only diffraction efficiency of the laser 
light of the corresponding wavelength. 75 
[0015] Further, the suppression setting device sets 
each of the plurality of reflecting type diffraction ele- 
ments to diffract only the laser light of the corresponding 
wavelength by coating the each of the plurality of reflect- 
ing type diffraction elements. 20 
p)01 6] Still further, the plurality of reflecting type dif- 
fraction elements are formed on a surface of a side of 
the optical recording medium in the diffraction type op- 
tical device, and coating is performed so as to transmit 
only the laser light of the corresponding wavelength, on 25 
a surface of a side of the laser diodes In the diffraction 
type optical device. 

[0017] Accordingto another preferred embodiment of 
the present invention, an optical pickup apparatus for 
reading/reproducing data on an optical recording medh 30 
urn, Includes a plurality of laser diodes configured to 
emit laser lights of different wavelengths respectively, a 
photodetection device configured to detect each of the 
laser lights, a diffraction type optical device configured 
to transmit the each of the laser lights from the plurality 35 
of laser diodes to the optical recording medium, and to 
diffract the each of the laser lights from the optical re- 
cording medium to the photodetection device, and 
wherein the diffraction type optical device includes a re- 
flecting type diffraction element configured to reflect and 40 
diffract a laser light of an intermediate wavelength be- 
tween the wavelengths of the laser lights, onto a center 
position in the photodetection device, and the photode- 
tection device configured to detect the each of the laser 
lights from the plurality of reflecting type diffraction ele- 45 
ments for monitor of the each of the laser lights. 
[001 8] According to another preferred embodiment of 
the present invention, an optical pickup apparatus for 
reading/reproducing data on an optical recording medi- 
um, includes a plurality of laser diodes configured to so 
emit laser lights of different wavelengths respectively, a 
photodetection device configured to detect each of the 
laser lights, a diffraction type optical device configured 
to transmit each of the laser lights from the plurality of 
light diodes to the optical recording medium, and to dif- 55 
tract the each of the laser lights from the optical record- 
ing medium to the photodetection device, and wherein 
the diffraction type optica! device Is a polarization dif- 



fraction device which has reflecting type diffraction eter. 
ments, each of which corresponds to each of the wave- 

. (en .5 ,t . hs '. the e ^ ch . of wh ' ch nas diffraction efficiency de- 
-pending on a polarization dir^^ 

and the each of which has high diffraction efficiency with 
respect to a corresponding wavelength. 
[001 9] Further, the optical pickup apparatus further in- 
cludes a suppression setting device sets each of the plu- 
rality of reflecting type diffraction elements to suppress " 
to reflect a laser light other than a laser light of the cor- 
responding wavelength to the photodetection device. 
[0020] Still further, the polarization diffraction device 
is made from an organic group macromolecule film. 
[0021] According to another preferred embodiment of 
the present invention, an optical pickup method for read- 
ing/reproducing data on an optical recording medium, 
includes emitting laser lights of different wavelengths re- 
spectively by a plurality of laser diodes, detecting each 
of the laser lights by a photodetection device, transmit- 
ting the each of the laser lights from the plurality of laser 
diodes to the optical recording medium, and diffracting 
the each of the laser lights from the optical recording 
medium to the photodetection device by a diffraction 
type optical device, and wherein reflecting and diffract- 
ing each laser light of a corresponding wavelength in the 
laser lights from the plurality of light diodes, to the pho- 
todetection device by a plurality of reflecting type diffrac- 
tion elements in the diffraction type optical device, and 
detecting the each laser light of the corresponding 
wavelength for monitor of the each of the laser lights by 
the photodetection device, and setting each of the plu- 
rality of reflecting type diffraction elements to suppress 
to reflect a laser light other than the laser light of the 
corresponding wavelength to the photodetection device 
by a suppression setting device. 
[0022] According to another preferred embodiment of 
the present invention, an optical pickup method for read- 
ing/reproducing data on an optical recording medium, 
includes emitting laser lights of different wavelengths re- 
spectively by a plurality of laser diodes, detecting each 
of the laser lights by a photodetection device, transmit- 
ting the each of the laser lights from the plurality of laser 
diodes to the optical recording medium, and diffracting 
the each of the laser lights from the optical recording 
medium to the photodetection device by a diffraction 
type optical device, and wherein reflecting and diffract- 
ing a laser light of an intermediate wavelength between 
the wavelengths of the laser lights, onto a center posi- 
tion in the photodetection device by a reflecting type dif- 
fraction element in the diffraction type optical device, 
and detecting the each of the laser lights from the plu- 
rality of reflecting type diffraction elements for monitor 
of the each of the laser lights by the photodetection de- 
vice. 

[0023] According to another preferred embodiment of 
the present invention, an optical pickup method for read- 
ing/reproducing data on an optical recording medium, 
includes emitting laser lights of different wavelengths re- 
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spectivety by a plurality of laser diodes; d etecting each 
of the laser lights by a photo detection device, transmit- 
ting each of the laser lights from the plurality of light di- 
odes to the optical recording i m^ium; and diffracting the" 
each of the laser lights from the optical recording medi- 
um to the photodetection device by a diffraction type op- 
tical device, and wherein diffracting at efficiency de- 
pending on a polarization direction of an incident light, 
and diffracting at high efficiency with respect to a corre- 
sponding wavelength, by a polarization diffraction de- 
vice which has diffraction type optical elements each of 
which corresponds to each of the wavelengths as the 
diffraction type optical device. 
[0024] A more complete appreciation of the present 
invention and many of the attendant advantages thereof 
will be readily obtained as the same becomes better un- 
derstood by refGrence to the following detailed descrip- 
tion, particularly when considered in considered in con- 
nection with the accompanying drawings, wherein: 

Figure 1 is an explanation view illustrating whole 
structure of a first embodiment of the present inven- 
tion; 

Figures 2A to2B are explanation views relationship 
between an emitted laser light pattern and a reflect- 
ing type diffraction element of the first embodiment 
of the present invention; 

Figure 3 is an explanation view illustrating a main 
part of a second embodiment of the present inven- 
tion; 

Figures 4A to 4B are explanation views illustrating 
a main part of a third embodiment of the present 
invention; 

Figures 5A to 5B are explanation views illustrating 
a main part of a forth embodiment of the present 
invention; 

Figures 6A to 6C are explanation views illustrating 

a main part of a fifth embodiment of the present in- 
vention; 

Figures 7A to 7C explanation views illustrating a 
main part of a sixth embodiment of the present in- 
vention; 

Figure 8 is an explanation view illustrating a main 
part of a seventh embodiment of the present inven- 
tion; 

Figure 9 is an explanation view illustrating monitor 
of a laser light in an optical pickup apparatus of one 
prior art; 

Figure 1 0 is an explanation view illustrating monitor 
of a laser light in an optical pickup apparatus of an- 
other prior art; and 

Figures 11A to 11C are explanation views illustrat- 
ing photodetection of a monitor laser light in the op- 
tical pickup apparatus In Figure 10. 

[0025] Referring nowto the drawings, wherein like ref- 
erence numerals designate identical or corresponding 
parts throughout the several views, preferred embodh 
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_jrients_of_the.present invention are described..^ 

[0026] Referring to Figures 1 - 2, a first embodiment 
of the present invention will be described. .... 

" [0027] ~ Figure 1 is~a view ^ illustrating the whole struc-~ 
ture of this embodim ent, and Figures 2A to 2B are views 
illustrating relationship between an emitted laser pattern 
and a reflecting type diffraction element of this embod- 
iment. 

[0028] In this embodiment, as illustrated in Figure 1 , 
a laser diode 1 emitting a laser light of wavelength 635 
nm or 650 nm and a laser diode 2 emitting a laser light 
of wavelength 780 nm are arranged, and a laser light 
emitted from the laser diode 1 or2 is transmitted through 
a hologram device 3 of a diffraction type optical device 
arranged on a latter path of the laser diodes 1 and 2, 
and is incident to a collimator lens 4 arranged on a latter 
path of the hologram device 3. The laser light from the 
laser diode 1 or 2 is converted to a parallel light by the 
collimator lens 4, and is focused by an objective lens 5, 
and is Incident to a signal recording surface 6a of an 
optical recording medium 6 as being focused. When op- 
eration of recording, data is recorded onto the signal re- 
cording surface 6a of the optical recording medium 6 as 
being in this state. 

[0029] Further, a reflected laser light of wavelength 
635 nm or 650 nm or a reflected laser light of wavelength 
780 nm which is reflected from the signal recording sur- 
face 6a Is transmitted through the objective lens 5 and 
is converted to a parallel light The laser light passes 
through the collimator lens 4, is incident to the hologram 
device 3 as being focused, and is incident onto a pho- 
todetection device 7 as being diffracted by the hologram 
device 3. Thereby, recorded data of the signal recording 
surface 6a is detected and reproducing operation Is per- 
formed. 

[0030] In this embodiment, as Illustrated in Figure 1 , 
a reflecting type diffraction element 10a which reflects 
the laser light of wavelength 635 nm or 650 nm and a 
reflecting type diffraction element 10b which reflects the 
laser light of wavelength 780 nm are formed and ar- 
ranged on a side of the laser diodes 1 and 2 in the holo- 
gram device 3. With respect to positions of the reflecting 
type diffraction elements 10a and 10b arranged on the 
surface of the hologram device 3, the reflecting type dif- 
fraction element 10b is arranged at a position to which 
an emitted pattern 12a of the laser light of wavelength 
635 nm or 650 nm from the laser diode 1 is not irradiated 
as illustrated in Figure 2(a), and the reflecting type dif- 
fraction element 10a is arranged at a position to which 
an emitted pattern 12b of the laser light of wavelength 
780 nm from the laser diode 2 is not irradiated as illus- 
trated in Figure 2B. 

[0031] In this embodiment of such a structure, when 
the output level of the laser light of wavelength 635 nm 
or 650 nm is monitored, the emitted pattern 12a from 
the laser light 1 is Irradiated only onto the reflecting type 
diffraction element 10a and is not irradiated onto the re- 
flecting type diffraction element 1 0b. Thus, only the laser 
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,j Sht of wavelength S3 5 nm or 650 nm reflected from the 

reflecting type diffraction element 10a is irradiated onto 
the photodetection element for monitor 7m of the pho- 

— todetection device 7 as being a focused small spot; and — 
the incident light is not irradiated onto a photodetection s 
element for signal other than the photodetection ele- 
ment for monitor 7m in the photodetection device 7, and 
therefore occurrence of a flare is greatly suppressed. 
[0032] In a same manner as described above, when 
the output level of the laser light of wavelength 780 nm 10 
emitted from the laser diode 2 is monitored, the emitted 
pattern 12b from the laser light 2 is irradiated onto only 
the reflecting type diffraction element 10b and is not ir- 
radiated onto the reflecting type diffraction element 1 0a. 
Therefore, only the laser light of wavelength 780 nm re- is 
fleeted from the reflecting type diffraction element 10b 
is incident onto the photodetection element for monitor 
7m of the photodetection device 7 as being a focused 
small spot, and the incident light is not incident onto the 
photodetection element for signal other than the photo- so 
detection element for monitor 7m of the photodetection 
device 7, and therefore the occurrence of the flare Is 
greatly suppressed. As described above, a suppression 
setting device is realized. 

[0033] For this reason, according to this embodiment, 25 
the photodetection element for monitor 7m is integrated 
with the photodetection device 7, and thereby it is pos- 
sible to decrease the number of devices and to simplify 
the structure and the adjusting work. At the same time, 
the reflecting type diffraction element 1 0b is arranged at 30 
the position on the surface of the hologram device 3 onto 
which the emitted pattern of the laser light of wavelength 
635 nm or 650 nm fromthe laser diode 1 is not Irradiated, 
and the reflecting type diffraction element 10a is ar- 
ranged at the position on the surface thereof onto which 35 
the emitted pattern of the laser light of wavelength 780 
nm is not irradiated. Thereby, the flare is suppressed 
and the output level of the laser light from the laser diode 
1 or2 is high accurately detected, andtherefore record- 
ing/reproducing operation with respect to the optical re- 40 
cording medium 6 can be performed at high quality. 
[0034] Referring to Figure 3, a second embodiment 
will be described. Figure 3 is a view illustrating a main 
part of this embodiment of the present invention. 
[0035] In the first embodiment described above, the 45 
reflecting type diffraction element 10b is arranged at the 
position onto which the emitted pattern 12a of the laser 
light of wavelength 635 nm or 650 nm from the laser 
diode 1 is not Irradiated, and the reflecting type diffrac- 
tion element 1 0a is arranged at the position onto which so 
the emitted pattern 12b of the laser light of wavelength 
780 nm from the laser diode 2 is not irradiated. In this 
case, a space where the reflecting type diffraction ele- 
ments can be arranged is narrow. 
[0036] Thus, there is a case in that intensity of monitor ss 
detection on the photodetection element for monitor 7m 
is not obtained enough. 

[0037] In order to solve the problem, In this embodi- 



JH e _ n _L grating dep^ diffraction el- 



ements 10a and 10b are selected respectively, and dif- 
.__ l^'P" .. e !M enc y ??. tne ,a *er fight with respect to a cor- 
responding wavelength thereof Is'heightelTThefeby, 
the laser light of wavelength otherthan the correspond- 
ing wavelength allows somewhat to be Incident onto the 
corresponding reflecting type diffraction element, and 
the reflecting type diffraction elements 1 0a and 1 0b are 
arranged respectively at positions where incident 
amounts of the laser lights of the corresponding wave- 
lengths can be obtained enough. The structures of the 
other parts in this embodiment are the same as those 
in the first embodiment, and therefore the repeated de- 
scription will be omitted. 

[0038] Generally, as illustrated in Figure 3, a gentle 
mountain type characteristic in which grating depth of 
maximum diffraction efficiency corresponding to the 
each wavelength is a center is recognized, between the 
grating depth and the diffraction efficiency. A character- 
istic curve illustrated by a solid line in Figure 3 shows 
relationship between the grating depth and the diffrac- 
tion efficiency of the reflecting type diffraction element 
10a on which the laser light of wavelength 650 nm Is 
reflected, and a characteristic curve illustrated by a 
dashed line shows relationship between the grating 
depth and the diffraction efficiency of the reflecting type 
diffraction element 1 0b on which the laser light of wave- 
length 7B0 nm is reflected. 

[0039] In this embodiment, on the basis of the char- 
acteristics in Figure 3, the grating depth of the reflecting 
type diffraction element 10a Is setto t1 at which the laser 
light of wavelength 650 nm is diffracted high efficiently, 
and thereby the diffraction efficiency of the laser light of 
wavelength 780 nm is set low efficiently enough. 
[0040] Therefore, the reflecting type diffraction ele- 
ment 1 0a is arranged at a position onto which the laser 
light of wavelength 650 nm is irradiated with a light 
amount enough, and thereby even d the laser iight of 
wavelength 780 nm is irradiated thereon, the diffraction 
efficiency thereof can be low enough and the occur- 
rence of the flare can be suppressed. 
[0041 ] In a same manner as described above, the re- 
flecting type diffraction element 1 0b is arranged at a po- 
sition onto which the laser light of wavelength 780 nm 
is irradiated with a light amount enough, and thereby 
even if the laser light of wavelength 650 nm is incident 
thereon, the diffraction efficiency thereof can be low 
enough and the occurrence of the flare can be sup- 
pressed. As described above, the suppression setting 
device is realized. 

[0042] For this reason , according to this embodiment, 
the photodetection element formonitor 7m is integrated 
with the photodetection device 7, and thereby the 
number of devices can be decreased and the structure 
and the adjusting work can be simplified. At the same 
time, the grating depth of the reflecting type diffraction 
element 1 0a Is set to t1 at which the laser light of wave- 
length 650 nm is diffracted high efficiently andtherefore 
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the laser light of wavelength 780 nm is diffracted low 



efficiently enough, and also the grating depth of the re- 
flecting type diffraction element 1 0b is set to t2 at which 
- the laser light of wavelerigthTBO nm Ts" diffracted high" 
efficiently and therefore the laser I ight of wave length 650 
nm is diffracted low efficiently enough. Thereby, the 
each of the reflecting type diffraction elements 1 0a and 
10b reflects the laser light of the corresponding wave- 
length at high intensity, and thus the photodetection el- 
ement for monitor 7m detects the each laser light at high 
signal to noise ratio and the occurrence of the flare by 
the laser light of the wavelength other than the corre- 
sponding wavelength can be suppressed enough. 
Therefore, the recording/reproducing operation with re- 
spect to the optical recording medium 6 can be per- 
formed at high quality. 

[0043] Referring to Figures 4A to 4C, a third embodi- 
ment of the present invention will be described. Figures 
4A to 4C are views illustrating a main part of this em- 
bodiment 

[0044] In the second embodiment described above, 
the grating depths of the reflecting type diffraction ele- 
ments 10a and 10b are selected and the diffraction ef- 
ficiency to the laser light of the corresponding wave- 
length thereof is heightened, and the diffraction efficien- 
cy of the laser light of the wavelength other than the cor- 
responding wavelength is lowered, however, the diffrac- 
tion efficiency thereof cannot be zero and the flare of 
faint intensity remains. 

[0045] To the contrary, in this embodiment, as illus- 
trated in Figures 4A and 4B, a wavelength selecting film 
13a which reflects the laser light of wavelength 635 nm 
or 650 nm and transmits the laser light of wavelength 
780 nm is coated on the surface of the reflecting type 
diffraction element 1 0a, and a wavelength selecting film 
13b which reflects the laser light of wavelength 780 nm 
and transmits the laser light of wavelength 635 nm or 
£50 nm is ccated on the surface of the reflecting type 
diffraction element 1 0b. 

[0046] The structures of the other parts in this embod- 
iment are the same as those in the second embodiment, 
and therefore the repeated description will be omitted. 
[0047] In this embodiment, the laser light of wave- 
length 635 nm or 650 nm which is irradiated to the re- 
flecting type diffraction element 10a is reflected on the 
reflecting type diffraction element 10a, and the laser 
light of wavelength 780 nm which is Irradiated to the re- 
flecting type diffraction element 10a is transmitted 
through the reflecting type diffraction element 10a. Fur- 
ther, the laser light of wavelength 780 nm which is irra- 
diated to the reflecting type diffraction element 10b is 
reflected on the reflecting type diffraction element 10b, 
and the laser light of wavelength 635 nm or 650 nm 
which is irradiated to the reflecting type diffraction ele- 
ment 10b is transmitted through the reflecting type dif- 
fraction element 10b. Therefore, only either the laser 
light of wavelength 635 nm or 650 nm, or that of wave- 
length 780 nm, is selected and is incident onto the pho- 



- tQdetectioneiementior4^onitor-7m,-and the occurrence 

of the flare can be completely prevented. As described 

„..:.... above, the suppression settin g devic e is realized. 

[0048] "For this reas^ 
5 the photodetection element for monitor 7m is Integrated 
with , the photodetection device 7, and thereby the 
number of devices can be decreased and the structure 
and the adjusting work can be simplified. At the same 
time, the wavelength selecting film 13a which reflects 
"> the laser light of wavelength 635 nm or 650 nm, and 
transmits the laser light of wavelength 780 nm, is coated 
on the surface of the reflecting type diffraction element 
10a, and the wavelength selecting film 13b which re- 
flects the laser light of wavelength 780 nm, and trans- 
it mits the laser light of wavelength 635 nm or 650 nm, is 
coated on the surface of the reflecting type diffraction 
element 1 0b. Thereby, the occurrence of the flare can 
be prevented and the recording/reproducing operation 
wfth respect to the optical recording medium 6 is possi- 
20 ble at high quality. 

[0049] Referring to Figures 5A to 5B, a forth embodi- 
ment of the present invention will be described. Figures 
5A to 5B are views illustrating a main part of this em- 
bodiment. 

25 [0050] In the third embodiment described above, the 
wavelength selecting films 13a and 13b are coated on 
the surfaces of the reflecting type diffraction elements 
10a and 10b respectively, however, each grating pitch 
of the reflecting type diffraction elements 10a and 10b 
30 is small period such as approximate 1 jim in some cas- 
es. On such minute processing surfaces, the wave- 
length selecting films 13a and 13b which are configured 
as a multilayer film are hard to be coated, orthesurfaces 
are buried by the multilayer film In some cases. 
35 [Q051] In order to solve the problem, in this embodi- 
ment, as illustrated in Figures 5A and 5B, the wave- 
length selecting film 15a which transmits the laser light 
of wavelength 635 nm or 650 nm and reflects the laser 
light of wavelength 780 nm, and the wavelength select- 
ingfilm 15b which transmits the laserlight of wavelength 
780 nm and reflects the laser light of wavelength 635 
nm or 650 nm, are coated on a surface of a side of the 
laser diodes 1 and 2 in the hologram device 3. On a sur- 
face of a side of the collimator lens in the hologram de- 
45 vice 3, the reflecting type diffraction element 10a of the 
laser fight of wavelength 635 nm or 650 nm which faces 
the wavelength selecting film 15a, and the reflecting 
type diffraction element 10b of the laser light of wave- 
length 780 nm which faces the wavelength selecting film 
so 15b, are formed respectively, 

[0052] The structures of the other parts in this embod- 
iment are the same as those in the third embodiment, 
and therefore the repeated description will be omitted. 
[0053] In this embodiment, the laser light of wave- 
rs length 635 nm or 650 nm is transmitted through the 
wavelength selecting film 1 5a and is reflected on the re- 
flecting type diffraction element 10a, and the laser light 
thereof is transmitted through the wavelength selecting 
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film 15a a gain an d is Incident onto the photodetectio n , . iment are the same as mos* InJfae first embodiment. 



element for monitor 7m. As a resuitTthe mjtpui leveTof 
the laser light of wavelength 635 nm or 650 nm is mon- 
~— itored by suppressing the occurrence of the" flare in i"^" 
same manner as described above, the laser light of 5 
wavelength 780 hm is transmitted through the wave- 
length selecting film 15b and is reflected on the reflect- 
ing type diffraction element 10a, and the laser light 
thereof is transmitted through the wavelength selecting 
film 15b again and is incident onto the photodetection to 
element for monitor 7m. As a result, the output level of 
the laser light of wavelength 780 nm is monitored by 
suppressing the occurrence of the flare. As described 
above, the suppression setting device is realized. 
[0054] In this case, as described above in the second 15 
embodiment, if the grating depths of the reflecting type 
diffraction elements 10a and 10b are selected so that 
the laser light of the corresponding wavelength of the 
respective wavelengths can be high in diffraction effi- 
ciency and the laser light of the wavelength other than x> 
the corresponding wavelength thereof can be low in dif- 
fraction efficiency, the occurrence of the flare can be fur- 
ther suppressed. 

[0055] In this embodiment, when the wavelength se- 
lecting films 1 5a and 1 5b of multilayer film are difficult 25 
to be formed close, the wavelength selecting films 15a 
and 15b can be formed, with them separated each other 
as corresponding an upper end and a lower end of the 
emitted patterns 12a and 12b of the laser lights as illus- 
trated in Figure 5B. 30 
[0056] Forthis reason, according to this embodiment, 
the photodetection element for monitor 7m is Integrated 
with the photodetection device 7, and thereby the 
number of devices can be decreased and the structure 
and the adjusting work can be simplified. At the same 3S 
time, the wavelength selecting films 15a and 15b and 
the reflecting type diffraction elements 10a and 10b are 
formed as facing each ether in the hologram device 3 
respectively, and thereby the wavelength selecting films 
15a and 15b can be accurately formed with respect to 40 
the reflecting type diffraction elements 10a and 10b of 
small grating pitch, and therefore the occurrence of the 
flare can be prevented and the recording/reproducing 
operation with respect to the optical recording medium 
6 is possible at high quality. 45 
[0057] Referring to Figures 6A to 6C, a fifth embodi- 
ment of the present Invention will be described. Figures 
6A to 6C are views illustrating a main part of this em- 
bodiment. 

[0058] In this embodiment, instead of the reflecting so 
type diffraction elements 10a and 10b in the embodi- 
ments described above, one reflecting type diffraction 
element 16 which reflects and diffracts a laser light of 
wavelength 710 nm which is an almost intermediate 
wavelength between the laser light of wavelength 635 ss 
nm or 650 nm and that of wavelength 780 nm, is formed 
on the hologram device 3. 

[0059] The structures of the other parts in this embod- 



and therefore the repeated description will be omitted. 
[0060] In this emb^dirnent, as illustrated in Figure 6A, _ 
"the laser llghTof wmlengrii V) 0 nmHsTb^edTntoa ~ 
center position of the photodetection element for moni- 
tor 7m as a spot 17a of small diameter, however, the 
laser light of wavelength 650 nm is focused onto a neigh- 
borhood of one end of the photodetection element 7m 
as a spot 17b of wide diameter as illustrated in Figure 
6B : and the laser light of wavelength 780 nm Is focused 
onto a neighborhood of the other end thereof as a spot 
17c of wide diameter as illustrated in Figure 6C. 
[0061] In this case, if an area of the photodetection 
element for monitor 7m Is large, the output level of the 
laser light can be monitored as considering to the influ- 
ence of chromatic aberration of approximate 70 nm 
enough. 

[0062] Forthis reason, according to this embodiment, 
the photodetection element formonltor 7m is integrated 
with the photodetection device 7 and the reflecting type 
diffraction element Is configured by one reflecting type 
diffraction element 16. Thereby, the number of devices 
can be decreased and the structure and the adjusting 
work can be simplified. In addition, the laser light of 
wavelength 635 nm or 650 nm and that of wavelength 
780 nm can be detected on the photodetection element 
for monitor 7m practically enough, and thereby the 
wavelength selecting film is unnecessary to be formed, 
and the flare does not occur and therefore the recording/ 
reproducing operation with respect to the optical record- 
ing medium 6 is possible at high quality, 
[0063] Referring to Figures 7A to 7C, a sixth embod- 
iment of the present Invention will be described. Figures 
7A to 70 are views illustrating a main part of this em- 
bodiment. 

[0064] In this embodiment, as illustrated in Figures 
7A, 7B, and 7C, in the hofogram device 3 of a polariza- 
tion diffraction device, a polarization hologram element 
20a for the laser light of wavelength 635 nm or 650 nm 
and a polarization hologram element 20b for the laser 
light of wavelength 760 nm are arranged next to each 
other, and a quarter wavelength plate 21 is integrated 
with the polarization hologram elements 20a and 20b, 
and a reflection film 22 is formed as facing the polariza- 
tion hologram elements 20a and 20b on a surface of a 
side of the collimator lens 4 in the hologram device 3. 
The grating depth of the polarization hologram element 
20a is set so as to be high in the diffraction efficiency for 
the laser light of wavelength 635 nm or 650 nm and so 
as to be low in diffraction efficiency for the laser light of 
wavelength 780 nm. The grating depth of the polariza- 
tion hologram element 20b Is set so as to be low in dif- 
fraction efficiency for the laser light of wavelength 635 
nm or 650 nm and so as to be high In the diffraction ef- 
ficiency for the laser light of wavelength 780 nm. 
[0065] In this embodiment, the laser light of wave- 
length 635 nm or 650 nm is transmitted through the po- 
larization hologram elements 20a and 20b andthequar- 
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Iter wavelength plate 21 and.is. reflected on the reflection— 
film 22, and it is transmitted through the quarter wave- 

, length plate 2 1 ag ain and there by t he laser l ig ht whose; , . 
polarization direction rotates at 90 degrees is incident ~ 
to the polarization hologram elements 20a and 20b. In 
the polarization hologram element 20a which is high in 
diffraction efficiency for the laser light of wavelength 635 
nm or 650 nm, most of the laser light of wavelength 635 
nm or 650 nm is incident onto the photodetection ele- 
ment for monitor 7m, and therefore the output level of 
the laser light of wavelength 635 nm or 650 nm can be 
monitored. 

[0066] The laser light of wavelength 780 nm is trans- 
mitted through the polarization hologram elements 20a 
and 20b and the quarter wavelength plate 21 and is re- 
flected on the reflection film 22, and it is transmitted 
through the quarter wavelength plate 21 again and 
thereby the laser light whose polarization direction ro- 
tates at 90 degrees is incident to the polarization holo- 
gram elements 20a and 20b. In the polarization holo- 
gram element 20b which is high in diffraction efficiency 
for the laser light of wavelength 780 nm, most of the la- 
ser light of wavelength 780 nm is incident onto the pho- 
todetection element for monitor 7m, and therefore the 
output level of the laser light of wavelength 780 nm can 
be monitored. As described above, the suppression set- 
ting device is realized. 

[0067] For this reason, according to this embodiment, 
in the hologram device 3, the polarization hologram el- 
ement 20a which is high in diffraction efficiency for the 
laser light of wavelength 635 nm or 650 nm and the po- 
larization hologram element 20b which is high in diffrac- 
tion efficiency for the laser light of wavelength 780 nm 
are Integrated with the quarter wavelength plate 21 , and 
the reflection film 22 is formed on a surface of a side of 
the collimator lens 4 in the hologram device 3. Further, 
the photodetection element for monitor 7m is integrated 
with the pnotodetection device 7. Thereby, the number 
of devices can be decreased and the structure and the 
adjusting work can.be simplified. At the same time, the 
flare of the laser light of wavelength 635 nm or 650 nm 
or that of wavelength 780 nm is prevented from occur- 
ring, and the output level of the laser light is accurately 
monitored, and therefore, the recording/reproducing op- 
eration with respect to the optical recording medium 6 
is possible at high quality. 

[0068] Referring to Figure 8, a seventh embodiment 
of the present invention will be described. Figure 8 is a 
view illustrating a main part of this embodiment. 
[0069] In this embodiment, instead of the selection of 
wavelength in the sixth embodiment by the polarization 
hologram elements 20a and 20b described aboveythe- 
wavelength is selected by a reflection film. As illustrated 
in Figure 8, instead of the reflection film 22 in the sixth 
embodiment, a reflection film 23a which reflects the la- 
ser light of wavelength 635 nm or 650 nm and transmits 
the laser light of wavelength 780 nm is arranged at a 
position facing the polarization hoiogram element 20a, 



idareflection film 23b which jeflects the laserJight of_ 
wavelength 780 nm and transmits the laser light of 
wavelength 635 nm or 650 nm is arranged at a position 



facing the polarization hologram element 20b. 

9 [0070] In this embodiment, the laser light of wave- 
length 635 nm or 650 nm is transmitted through the po- 
larization hologram elements 20a and 20b and the quar- 
terwavelength plate 21 , and it is incidentto the reflection 
films 23a and 23b and is reflected on the reflection film 

10 23a. The laser light is transmitted through the quarter 
wavelength plate 21 again, and the laser light whose po- 
larization direction rotates at 90 degrees is incident to 
the photodetection element for monitor 7m by the polar- 
ization hologram element 20a so that the output level of 

*5 the laser light of wavelength 635 nm or 650 nm is mon- 
itored. 

[0071 ] The laser light of wavelength 780 nm is trans- 
mitted through the polarization hologram elements 20a 
and 20b and the quarter wavelength plate 21, and it is 

20 incident to the reflection films 23a and 23b and is reflect- 
ed on the reflection film 23b. The laser light is transmit- 
ted through the quarter wavelength plate 21 again, and 
the laser light whose polarization direction rotates at 90 
degrees is Incident to the photodetection element for 

& monitor 7m by the polarization hologram element 20b 
so that the output level of the laser light of wavelength 
780 nm is monitored. As described above, the suppres- 
sion setting device Is realized. 
[0072] For this reason, according to this embodiment, 

30 in the hologram device 3, the polarization hologram el- 
ements 20a and 20b are integrated with the quarter 
wavelength plate 21 , and the reflection film 23a which 
has high reflectance for the laserlightof wavelength 635 
nm or 650 nm and the reflection film 23b which has high 

55 reflectance for the laser light of wavelength 780 nm are 
formed on a surface of the collimator lens 4 in the hoto- 
gram device 3. Thereby, the number of devices is de- 
creased and the structure ano the adjusting work can 
be simplified. At the same time, the flare of the laser light 

« of wavelength 635 nm or 650 nm or that of wavelength 
780 nm is prevented from occurring, and the output level 
of the laser light is accurately monitored, and therefore, 
the recording/reproducing operation with respect to the 
optical recording medium 6 is possible at high quality. 

45 [0073] An eighth embodiment of the present invention 
will be descrfoed. 

[0074] When the monitor detection of the laser light is 
performed by the light diffraction with the polarization 
hologram element as already described in the sixth and 

so the seventh embodiments, the grating pitch needs to be 
set small and the diffraction angle needs to be set large 

in order to convert a divergent light to a convergent light. 

[0075] Usually, as material of the polarization holo- 
gram element, LiNb0 3 or a liquid crystal is used, how- 

ss ever, the materials are hard to be processed so that the 
grating pitch can be small, and the pitch of 3 urn is a limit 
presently. 

[0076] In order to solve the problem, in this embodi- 
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merit, mainly an organic g roup macromolecul e film o f 
birefringence such as a poiyimide drawn film, a polyes- 
ter film, or a polycarbonate film is used, and thereby, the 
- polarization hologram element is fbrniedr™ — ~- r -r 
[0077] The structures of the other parts in this embod- 
iment are the" same as those in the sixth or the seventh 
embodiment, and therefore the repeated description will 
be omitted. 

[0078] Accordingto this embodiment, the polarization 
hologram element is made from mainly the organic 
group macromolecule film of birefringence such as the 
poiyimide drawn film, the polyester film, or the polycar- 
bonate film, and thereby the technical advantage ob- 
tained in the sixth or the seventh embodiment can be 
realized. 

[0079] According to one aspect of the present inven- 
tion, in an optical pickup apparatus, a plurality of laser 
diodes to emit laser lights of different wavelengths re- 
spectively, and a photodetection device to detect each 
of the laser lights are installed, and the each of the laser 
lights from the laser diodes is irradiated onto a signal 
recording surface of an optical recording medium by 
way of a diffraction type optical device and the each of 
reflection lights from the signal recording medium is de- 
tected on the photodetection device by way of the dif- 
fraction type optical device so that recording/reproduc- 
ing with respect to the optical recording medium is per- 
formed, however, the diffraction type optical device in- 
cludes reflecting type diffraction elements to reflect and 
diffract each laser light of a corresponding wavelength 
In the laser lights from the light diodes, to the photode- 
tection device so that the each of the laser lights is mon- 
itored, and a laser light other than a laser light of the 
corresponding wavelength is suppressed in the reflect- 
ing type diffraction elements by a suppression setting 
device. Therefore, by monitoring the laser lights of plural 
wavelengths with one photodetection device, the size of 
the apparatus can be smal! by the reduction of the 
number of devices and the manufacturing and the ad- 
justing of the apparatus can be simplified so that the 
manufacturing cost can be low, and, in the reflecting 
type diffraction elements, the laser light other than the 
laser light of the corresponding wavelength is sup- 
pressed, and therefore the flare light is suppressed and 
the each laser light can be monitored stably and high 
accurately. 

[0080] In this case, the suppression setting device 
performs each of the following processes or combina- 
tion of them, such as process in that the each plural re- 
flecting type diffraction element is arranged a position 
such that only the laser light of the corresponding wave- 
length in the laser lights is diffracted, process in that only 
the diffraction efficiency of the laser light of the corre- 
sponding wavelength is heighten, and process in that 
coating is performed so as to diffract only the laser light 
of the corresponding wavelength, and thereby the tech- 
nical advantages described above can be realized by 
suppressingtheoccurrenceofthefiarelightandimprov- 



ing signal to noise ratio further 



[0081] According to another aspect of the present in- 
_ ventlon, in an optical pickup apparatus, a plurality of la- 
" ser diodes ttfemit iasfef ligms'of "different" waveleh^ths" 

5. respectively, and a photodetection deviceto detect each 
of the laser lights are installed, and the each of the laser 
lights from the laser diodes is irradiated onto a signal 
recording surface of an optical recording medium by 
way of a diffraction type optical device and the each of 

10 reflection lights from the signal recording medium is de- 
tected on the photodetection device by way of the dif- 
fraction type optical device so that recording/reproduc- 
ing with respect to the optical recording medium is per- 
formed, however, the diffraction type optical device in- 

15 eludes a reflecting type diffraction element to reflect and 
diffract a laser light of an intermediate wavelength be- 
tween the wavelengths of the laser lights onto a center 
position in the photodetection device so that the each of 
the laser lights of wavelength 635 nm or 650 nm and 

20 780 nm can be monitored practically enough. Therefore, 
by one reflecting type diffraction element, the manufac- 
turing of the apparatus can be simplified and can be low 
cost. 

[0082] According to another aspect of the present in- 

25 vention, in an optical pickup apparatus, a plurality of la- 
ser diodes to emit laser lights of different wavelengths 
respectively, and a photodetection device to detect each 
of the laser lights are installed, and the each of the laser 
lights from the laser diodes is irradiated onto a signal 

30 recording surface of an optical recording medium by 
way of a diffraction type optical device and each of re- 
flection lights from the signal recording medium is de- 
tected on the photodetection device by way of the dif- 
fraction type optical device so that recording/reproduc- 

35 ing with respect to the optical recording medium is per- 
formed. In this case, the diffraction type optical device 
has reflecting type diffraction elements, each of which 
corresponds to each of the wavelengths and the each 
of which has diffraction efficiency depending on a polar- 

40 ization direction of an incident light, and each of the re- 
flection lights on the reflecting type diffraction elements 
is diffracted at high diffraction efficiency with respect to 
the corresponding wavelength so that monitor detection 
of the each of the laser lights is performed. Therefore, 

^5 two kinds of holograms which are a polarization holo- 
gram and a hologram for monitor detection, which are 
necessary conventionally, can be made one kind of 
hologram, and thus the number of devices can be de- 
creased, and the manufacturing and the adjusting of the 

so apparatus can be simplified and the manufacturing cost 
can be reduced. 

[0083] In this case, the suppression setting device 
sets each of the reflecting type diffraction elements to 
suppress to reflect the laser light other than the laser 
& light of the corresponding wavelength to the photode- 
tection device, and thereby the flare light can be greatly 
suppressed. Further, the polarization hologram is made 
from an organic group macromolecule fifrn, and thereby 
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a grating oLsmallpte and a diffracted . 

spot of high quality which is low in aberration can be 
formed. 

[0084] '"bbvioUs^ 

tions of the present invention are possible in light of the s 5. 
above teachings. It is therefore to be understood that 
within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically de- 
scribed herein. 

[0085] The present application contains subject mat- 10 

ter disclosed in Japanese Patent Application No. 

2000-1 56,986 filed on May 26, 2000 in the Japan Patent 

Office, to which the present application claims priority, 

and the entire contents of which are incorporated herein 

by reference. 15 6. 



Claims 

1. An optical pickup apparatus for reading/reproduc- 20 
Ing data on an optical recording medium (6), com- 
prising: 

a plurality of laser diodes (1, 2) configured to 
emit laser light of different wavelengths respec- 25 
lively; 

a photodetection device (7, 7m) configured to 
detect the laser light; and 
a diffraction type optical device (3) configured 
to transmit the laser light from each of the plu- 30 
rality of laser diodes to the optical recording 
medium (6), and to diffract the laser light from 
the optical recording medium to the photode- 
tection device, wherein the diffraction type op- 
tical device includes a plurality of reflecting type 3S 
diffraction elements (10a, 10b), each config- 
ured to reflect and diffract to the photodetection 
device laser light of a wavelength correspond- 
ing to one of the plurality of laser diodes , so that 
the photodetection device can detect the laser 40 
light of each wavelength for monitoring each la- 
ser light, and the plurality of reflecting type dif- 
fraction elements are set to suppress reflection 
of laser light other than the laser light having 
the corresponding wavelength. 45 

2. The optical pickup apparatus of claim 1, wherein the 
plurality of reflecting type diffraction elements are 
arranged at a position such that only laser light of 
the corresponding wavetength is diffracted. so 

3. The optical pickup apparatus of claim 1 or 2, where- 
in the plurality of reflecting type diffraction elements 
heighten the diffraction efficiency of laser light of the 
corresponding wavelength. 55 

4. The optical pickup apparatus of claim 1 , 2 or 3, 
wherein each of the plurality of reflecting type dif- 



_fraction elements iias.a coating (138^1 3b) for. diki 
fracting the laser light of the corresponding wave- 
length.- ^ . 



The optical pickup apparatus of claim 1, 2 or 3, 
wherein the plurality of reflecting type diffraction el- 
ements are formed on the surface of the diffraction 
type optical device on the side facing the optical re- 
cording medium, and a coating (15a, 1 5b) is applied 
on the surface of the diffraction type optical device 
on the side facing the laser diodes such that only 
the laser light of the corresponding wavelength is 
transmitted. 

An optical pickup apparatus for reading/reproduc- 
ing data on an optical recording medium (6), com- 
prising: 

a plurality of laser diodes (1, 2) configured to 
emit laser light of different wavelengths respec- 
tively; 

a photodetection device (7, 7m) configured to 
detect the laser light; and 
a diffraction type optical device (3) configured 
to transmit the laser light from each of the plu- 
rality of laser diodes to the optical recording 
medium, and to diffract the laser light from the 
optical recording medium to the photodetection 
device, wherein 

the diffraction type optical device includes a re- 
flecting type diffraction element (1 6) configured 
to reflect and diffract laser light of an Interme- 
diate wavelength between the wavelengths of 
the laser light from the laser diodes, onto a 
center position of the photodetection device, 
and 

the photodetection device is configured to de- 
tect the laser light from each of the plurality of 
reflecting type diffraction elements for monitor- 
ing the laser light from each of the laser diodes. 

An optical pickup apparatus for reading/reproduc- 
ing data on an optical recording medium (6), com- 
prising: 

a plurality of laser diodes (1, 2) configured to 
emit laser light of different wavelengths respec- 
tively; 

a photodetection device (7, 7m) configured to 
detect the laser tight; and 
a diffraction type optical device (3) configured 
to transmit the laser light from each of the plu- 
rality of light diodes to the optical recording me- 
dium, and to diffract the laser light from the op- 
tical recording medium to the photodetection 
device, wherein 

the diffraction type optical device (3) is a polar- 
ization diffraction device which has reflecting 
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-type diffraction elements (20a r 20b) r each- of — 
which corresponds to one of the wavelengths, 
Jhe diffraction efficiency of each element de^_ 



pends on the polarization direction of incident 
light, and each element has high diffraction ef- 5 
ficiency with respect to the corresponding 
wavelength. 

8. The optical pickup apparatus of claim 7, wherein 
each of the plurality of reflecting type diffraction el- 10 
ements is set to suppress reflection of laser light 
other than laser light of the corresponding wave- 
length. 

9. The optical pickup apparatus of claim 7 or 8, where- 1 s 
in the polarization diffraction device is made from 

an organic group macromolecule film. 

10. An optical pickup apparatus for reading/reproduc- 
ing data on an opticai recording medium, compris- 20 
ing: 

a plurality of laser emitting means for emitting 
laser light of different wavelengths respectively; 
photodetecting means for detecting the laser 25 
light; 

diffracting means for transmitting the laser light 
from each of the plurality of laser emitting 
means to the optical recording medium, and for 
diffractingthelaserlightfromtheoptical record- 30 
ing medium to the photodetecting means, 
wherein 

the diffracting means includes a plurality of re- 
flecting type diffraction elements (10a, 10b), 
each configured to reflect and diffract to the 35 
photodetecting means, laser light of a wave- 
length corresponding to one of the plurality of 
light emitting means, so that the photodetecting 
, means can detect the laser light of the corre- 
sponding wavelength for monitoring each laser *o 
light, and the plurality of reflecting type diffrac- 
tion elements are set to suppress reflection of 
laser light other than the laser light having the 
corresponding wavelength. 

45 

11. An optical pickup apparatus for reading/reproduc- 
ing data on an optical recording medium (6), com- 
prising: 

a plurality of laser emitting means (1, 2) for so 
emitting laser light of different wavelengths re- 
spectively; 

photodetecting means (7, 7m) for detecting the 
laser light; 

diffracting means (3) for transmitting the laser ss 
light from the plurality of laser emitting means 
to the optical recording medium, and for dif- 
fracting the laser light from the optical recording 



-medium to thephotodetecting meansTwhereiri 
the diffracting means includes a reflecting type 

. diffraction element (16) configured to reflect- 
and diffract laser light of an intermediate wave- 
length between the wavelengths of the laser 
light from the laser emitting means onto a cent- 
er position of the photodetecting means, and 
the photodetecting means is configured for de- 
tecting the laser light from each of the plurality 
of reflecting type diffraction elements for moni- 
toring the laser light from each of them. 



12. An optical pickup apparatus for reading/reproduc- 
ing data on an optical recording medium (6), com- 
prising: 

a plurality of laser emitting means (1, 2) for 
emitting laser light of different wavelengths re- 
spectively; 

photodetecting means (7, 7m) for detecting the 
laser light; 

diffracting means (3) for transmitting the laser 
light from each of the plurality of laser emitting 
means to the optical recording medium, and for 
diffractingthelaserlightfrom the optical record- 
ing medium to the photodetecting means, 
wherein 

the diffracting means (3) is a polarization dif- 
fracting means which has diffraction type opti- 
cal elements (20a, 20b), each of which corre- 
sponds to one of the wavelengths, the diffrac- 
tion efficiency of each element depending on 
the polarization direction of incident light, and 
wherein each element has high drffraction effi- 
ciency with respect to the correspon ding wave- 
length. 

13. An optical pickup method for reading/reproducing 
data on an optical recording medium, comprising: 

emitting laser light of different wavelengths re- 
spectively using a plurality of laser diodes; 
detecting the laser light using a photodetection 
device; 

transmitting the laser light from each of the plu- 
rality of laser diodes to the optical recording 
medium, and diffracting the laser light from the 
optical recording medium to the photodetection 
device using a diffraction type optical device; 
reflecting and diffracting to the photodetection 
device, the laser light of each wavelength of the 
laser light from the plurality of light diodes, us- 
ing a plurality of reflecting type diffraction ele- 
ments in the diffraction type optical device; 
detecting the laser light of each wavelength for 
monitoring the laser light using the photodetec- 
tion device; and 

setting each of the plurality of reflecting type dif- 
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3 : fraction elements to suppress reflection of laser— — ! — — ; 

J light other than the laser light having the corre- 

J sponding wavelength, ■ — _ . . 

114. An optical pickup method for reading/reproducing . 5 . 
data on an optical recording medium, comprising: 
emitting laser light of different wavelengths re- 
spectively using a plurality of laser diodes; 
detecting the laser light using a photodetection 10 
device; 

transmitting the laser light from the plurality of 
laser diodes to the optical recording medium, 
and diffracting the laser light from the optical 
recording medium to the photodetection device « 
using a diffraction type optical device; 
reflecting and diffracting laser light of an inter- 
mediate wavelength between the wavelengths 
of the laser light from the laser diodes, onto a 
center position of the photodetection device us- 20 
ing a reflecting type diffraction element in the 
diffraction type optical device; and 
detecting the laser light from each of the plural- 
ity of reflecting type diffraction elements for 
monitoring the laser light from each of them. 2$ 



15. An optical pickup method for reading/reproducing 
data on an optical recording medium, comprising: 

emitting laser light of different wavelengths re- 30 
spectively using a plurality of laser diodes; 
detecting the laser light using a photodetection 
device; 

transmitting the laser light from the plurality of 
laser diodes to the optical recording medium, 33 
and diffracting the laser light from the optical 
recording medium to the photodetection device 
using a diffraction type optical device; 
diffracting at an efficiency depending on the po- 
larization direction of incident light, and diffract- 40 
ing at high efficiency with respect to the corre- 
sponding wavelength, by using a polarization 
diffraction device which has diffraction type op- 
tical elements, each of which corresponds to 
one of the wavelengths of laser light, as the dif- 45 
fraction type optical device. 



50 



55 



BNSOCCID: <EP 1 16077BA2_L> 



12 




BNSDOCtO: <E P 1 16077BA2J_> 



13 



J EP1 160778 A2 

i . ... 



FIG. 3 



DIFRACTION 
EFFICIENCY 



t 















***** 






t 


a 



GRATING FOR 650nm 
GRATING FOR 780nm 



GRATING DEPTH 



14 



BNSOOCIDc <EP 1 160778A2J_> 



EP 1 160 778 A2 



FIG. 4A 



10a 10b 



3 



FIG. 5A 



3 




15 

BNSDOCID: <EP 1 16077BA2J_> 



FIG. 4B 




i 

FIG. 5B 



15a 




15b 



I . • EP1 160 778 A2 

3 ... 

1 ■ ■ . . ■ ' _ _____ _ . ■ . ' 

:i 



FIG. 6 




BNSDOCID: <EP 1 160778A2J_> 



1$ 




FIG. 7C 



22 









1 ^ 











BNSDOCID: <EP 116077BA2_I_> 



17 



EP1 160 778 A2 



FIG. 8 




FIG. 9 

PRIOR ART 




BNSDOCICfc <EP 1 1607T8A2_I_> 



18 



3 ■■■*■■ i 

g; '• " /• ..';/;/. ' ' . ■ ;; ' ' ■ • :r • v 1 :" .' . 

J :•• EP1 160 778 A2 

a* ' * 

3 .. ..... . ■ ,- 

,.d " ; 



FIG. 10 

PRIOR ART 




7 



BNSDOC1D: <EP 1 16077BA2J^> 



19 



EP1 160778 A2 



FIGrtliA 

PRIOR ART 



FIG. 11B 

PRIOR ART 



FIG. 11C 

PRIOR ART 





20 



